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Chronic posttraumatic aneurysm of descending
aorta with fistulous communication into
pulmonary artery
Hitoshi Hirose, MD, FICS, and Lars G. Svensson, MD, PhD, Cleveland, Ohio
We report an unusual case of presumed posttraumatic chronic proximal descending aneurysm associated with a fistula into
the pulmonary artery. Review of the literature showed that a fistula of the descending aorta into the pulmonary artery is
uncommon and that only a few patients have survived. This rare entity is best treated with open repair; however, in
patients at high risk an endovascular stent graft is an option. (J Vasc Surg 2004;40:564-6.)Aortopulmonary artery fistula is an uncommon compli-
cation of aortic aneurysms. In 1924 Boyd1 reviewed 4000
autopsy cases of thoracic aneurysm, including 1197 with
rupture, and found that in 45 (3.8%)aneurysms the rupture
had occurred into the pulmonary artery. In 1943 Nichol-
son2 reviewed 74 aortopulmonary fistulas, and found that
only 4 (5.4%) involved the descending aorta and the re-
mainder involved the ascending aorta. In 1995 Coselli et
al3 reviewed the literature on aortopulmonary artery fistulas
after aortic dissection, and found 100 cases tht had been
reported since Nicholson’s review. This study demon-
strated that these aneurysms were most frequently located
in the ascending aorta and rarely in the descending aorta.3
Before the 1960s a frequent cause of aortopulmonary artery
fistula was syphilis, whereas now aortic dissection or athero-
sclerosis is more common. To our knowledge, posttrau-
matic aneurysm causing a fistula into the pulmonary artery
has not previously been reported. We present the successful
management of a fistula between the descending aorta and
the pulmonary artery, likely secondary to chest trauma, in a
42-year-old man.
CASE REPORT
A 42-year-old man with a history of severe chest trauma, but
otherwise in good health, had chest pain, shortness of breath, and
orthopnea for 4 days before admission. At 28 years of age the
patient had been in a serious motor vehicle accident, and sustained
multiple rib fractures and hemothorax, and required hospitaliza-
tion. At the time of admission to our hospital vital signs were
stable. There was no murmur, and pulses in the extremities were
intact. Mild signs of heart failure were present. Myocardial infarc-
tion was ruled out with an electrocardiogram and determination of
serial myocardial enzyme concentrations. A computed tomogra-
phy (CT) scan of the chest demonstrated a saccular descending
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laterally (Fig). On the dynamic images at CT scanning, a jet of
contrast material from the aorta into the pulmonary artery was
observed, which suggested the presence of an aortopulmonary
artery fistula through the aneurysm wall. The patient underwent
urgent surgery because of chest pain and a diagnosis of descending
aneurysm with an aortopulmonary artery fistula.
After insertion of the spinal catheter and intubation with a
double-lumen endotracheal tube, a left thoracotomy was per-
formed, and the fourth rib was resected to facilitate exposure. After
heparinization the left inferior pulmonary vein and the descending
aorta just above the diaphragm were separately cannulated. Partial
bypass was initiated, and the patient was cooled to 32.9°C. The
aorta was cross-clamped at the aortic arch between the left com-
mon carotid artery and left subclavian artery. The descending aorta
at the level of the hilum of the lung was clamped, as was the left
subclavian artery. An intimal tear was found just below the left
subclavian artery, and involved two thirds of the aortic circumfer-
ence with localized dissection in the sac, which suggested a previ-
ous traumatic intimal tear. There was calcification on the posterior
aspect of the saccular aneurysm, with venous bleeding. Careful
examination and gentle probing of this area confirmed a small
fistula between the aneurysm and the pulmonary artery. Because
the fistula was small, it had not caused significant heart failure. The
fistula was closed with multiple pledgeted sutures. The remaining
aorta appeared to be disease-free. The anterior and lateral walls of
the aneurysm were excised. Then, because of calcium in the wall
and quicker repair, patch aortoplasty was performed with a piece of
tailored graft, which was sewn to the edge of the aorta with 4-0
polypropylene sutures. The patient was rewarmed, the pump was
stopped, and both cannulas were removed.
Postoperative recovery was unremarkable. The endotracheal
tube was removed on postoperative day 2, and the patient was
discharged to home on postoperative day 6.
DISCUSSION
To our knowledge, there are 12 reported cases of
aortopulmonary fistula secondary to descending aortic an-
eurysm in the English literature, including the current case
(Table).2,4-10 In the 1940s aortopulmonary artery fistulas
were always fatal.2 Nicholson2 described the symptoms and
signs, which include acute biventricular heart failure (sud-
ery, w
omogr
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cough), hemodynamic collapse (pallor), left-to-right
shunting (machine-like murmur, thrill, and central cyano-
sis), acute pulmonary hypertension (hemoptysis), and pres-
ence of an aortic aneurysm. However, in the 1940s a
definitive diagnosis could not be made until autopsy.
Enhanced computed tomography scan of the chest show
with leakage of contrast material into the pulmonary art
Literature review of descending aneurysm–pulmonary arte
Case Reference Year
Age
(y) Sex
Location of
aneurysm
1 Nicholson2 1943 53 M Proximal
descending
2 Nicholson2 1943 36 M Proximal
descending
3 Nicholson2 1943 53 M Arch-proxim
descending
4 Nicholson2 1943 39 F Arch-proxim
descending
5 Schattenberg and
Harris4
1943 40 F Proximal
descending
6 Donnell et al5 1956 46 F Arch-proxim
descending
7 Giacobine and
Cooley6
1960 45 M Arch-proxim
descending
8 Ward and
Kalbfleisch7
1968 67 F Descending
9 McCarthy et al8 1992 54 M Arch-proxim
descending
10 Clapp et al9 1997 60 M Descending
11 Kort et al10 2001 87 M Descending
12 Current case 2003 42 M Proximal
descending
OR, Operating room; MRI, magnetic resonance imaging; CT, computed tIn 1955 Buttross and Salatich11 described an aortopul-
monary fistula associated with an aortic aneurysm detected
by oxygen step-up in the pulmonary artery. In 1956 an
angiogram was used for preoperative diagnosis of aortopul-
monary artery fistula; however, surgery was not successful.5
In 1960 the first successful surgical repair of an aortopul-
ccular aneurysm just distal to the left subclavian artery,
hich suggests the presence of a fistula.
tula
Cause Diagnosis Surgery Outcome
Unknown Autopsy No Sudden
death
Non-syphilitic Autopsy No Sudden
death
Non-syphilitic Autopsy No Sudden
death
Syphilitic Autopsy No Died 5 mo
after
presentation
Syphilitic Autopsy No Died 3 mo
after
presentation
Syphilitic Angiography Yes Exploration
only
Syphilitic Angiography Yes Survived
Dissection Angiography Yes Died in OR
Dissection Angiography Yes Survived
Syphilitic Angiography Yes Survived
Atherosclerosis Echocardiography,
MRI
Yes Survived
Traumatic CT Yes Survived
aphy.s a sary fis
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45-year-old man with a syphilitic descending aortic aneu-
rysm communicating with the main pulmonary artery was
successfully treated with proximal descending aorta re-
placement and primary closure of the fistula with extracor-
poreal circulation. In 1987, with an infrarenal aortocaval
fistula, we noted that contrast dye was present in both the
aorta and vena cava at the same phase of dye injection at a
level above the fistula.12 This was also noted in our patient.
Why traumatic aortopulmonary fistula occurs rarely is
not entirely understood. Clearly, traumatic intimal tears
usually occur in the anterolateral aortic wall, where most
stress is applied, and therefore are not adjacent to the
pulmonary artery.13 In exceptional cases the intimal tear is
on the posteriomedial side of the aortic wall, and the
outcome could be aneurysmal dilatation and erosion into
the pulmonary artery and a fistula formation. Five percent
to 25% of traumatic intimal tears of the aorta remain
asymptomatic and undiagnosed.14 The patients may sur-
vive long enough for chronic posttraumatic aneurysm to
develop. Both acute and chronic posttraumatic aneurysms
erode into the bronchus,14,15 but it appears that erosion of
a posttraumatic aneurysm into the pulmonary artery is rare.
Our patient appears to have had an asymptomatic post-
traumatic aortic aneurysm, inasmuch as he sustained signif-
icant chest injury at the age of 18 years. However, the onset
of chest pain and dyspnea a few days before presentation
was likely a sign of fistulous formation into the pulmonary
artery. The fistula and shunt flow, however, were not large
enough to cause acute biventricular heart failure, hemody-
namic collapse, or even murmur. We did not perform a
preoperative right-sided heart catheterization to look for
oxygen step-up in the pulmonary artery, because of the
urgency of repair. Although the surgical findings were
compatible with an aortopulmonary artery fistula, the dif-
ferential diagnosis may have included an aneurysm of a
patent ductus arteriosus, which would be difficult to differ-
entiate. However, the lateral aortic wall tear and the torn
intimal layer in our patient would not be compatible with a
patent ductus arteriosus aneurysm.
Endovascular stent grafts are increasingly used to treat
acute and chronic posttraumatic tears.16,17 However, in
our patient we did not consider this advisable, because he
was young, had a fistula, the proximity of the distal arch and
the left subclavian artery likely would not allow adequateneck for stent placement, and there was extensive calcifica-
tion in the aortic wall.
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